TECHNOLOGY ASSESSMENT

By Joshua Lederberg

A Nobel Prize winner, Lederberg is
professor of genetics at the Stanford
University School of Medicine.

ECHNOLOGY ASSESSMENT (TA)

has been the subject of much agi-
tation in political as well as scientific
circles. According to former Rep.
Emilio Q. Daddario (D-Conn.), chair-
man of a congressional subcommittee
on rearch, TA is “soclotechnical re-
search that discloses the benefits and
risks to society emanating from alter-
native courses in the development of
scientific and technological opportu-
nities.”

Despite its eminent reasonableness,
the concept will also be used to justify
the deferral of burdensome expenses
while proposals like the conquest of
cancer are assessed. It will also be a
lightning rod for the attacks of doctri-
naire anti-intellectuals of both left and
right. If these extremes can be
avoided, TA may become a new view-
noint of great value in preventing

ne historic mistakes and achieving
unie best values for our investments.

‘A Political Problem

WOULD be a mistake to think of

TA as merely another technical de-
vice, llke choosing the most econom-
ically productive site for a dam. In
fact, the most important questions of
TA are not technological at all, but
have to do with the priority given to
various kinds of “benefits and risks
to society.” :

Some of the harshest criticisms of
technology are directed to its service
to military security needs, out of pro-
portion to other social purposes. But
this choice of national priorities is a
political decislon in which sophisti-
cated technical analysis plays, or cer-
tainly should play, only a supporting
role.

We have been chided for lacking a
coherent “science policy,” but In many
ways this merely reflects the disso-
nances {n our political mechanisms for
harmonizing our basic priorities. Pro-
posals to establish a centralized De-
partment of Science and Technology
would worsen the situation, unless it

wre the Office of Management and
~uadget under another name. Other-
wise, such a department would be
quite unable to establish and enforce
the fundamental policies of allocation
of resources that determine our na-
tional course.

It is much easier to suggest a ra-
tional science policy than to achieve it.
First, we would plan the overall
budget in relation to the urgency of
unmet needs in the various fields of
soclal action — defense, health, world
development, education, . industrial

productiviix. . and ' employment, - ete. .

Then each agency would apportion a

fraction of its operational budget to

applied research in relation to its own

~nalysis of the longrange payoff of
irlous levels of investment.

Different functions can evidently
profit to varying degrees from the
kind of sophistication that further re-
search can bring. Research probably
should not take as large a part of an
adequate urban development budget as
it should of health or strategic defense
systems. The poverty of urban technol-
ogy is more a reflection of our failure

of commitment to solve our urban
problems altogether than it is of fail-

ure of TA within that area.

All in all, the most effective action
that Congress could take for the im-
provement of TA would be the estab-
lishment of the Joint Committee on
the Budget, an innovation repeatedly
endorsed by the Senate but uniformly
rejected by the House as an intrusion
on its constitutional prerogatives over
appropriations. .

Congress is then unable to approach
the rationalization of the budget in a
well-defined forum where competing
priorities can be placed in direct con-
frontation. The effort remains entirely
in the darker recesses of the Executive
Branch through the Office of Manage-
ment and Budget, with advice from the
various departments and other White
House advisers, llke the Ofifice of Sci-
ence and Technology.

The recent reorganization of the

Budget Bureau has done a great deal
to build an effectlve structure and
staff for this indispensable function.
However, this further strengthens the
executive domination of the process.
That crucial decisions must then de-
pend on Iinformation and advice
clothed in the executive privilege is
nicely illustrated by the administra-
tion’s refusal to release the Garwin re-
port on SST as an almost inevitable
consequence of this method of gpera-
tion.

Insofar as TA depends on a demo-!

cratic determination and an informed
choice among well-exposed alterna-
tives, Congress cannot now properly
fulfill its responsibilities. The reac-
tions will inevitably include near-hys-

terical attributions of environmental .

catastrophe, like those painted for the
SST, in the absence of a credible expo-
sure of all the relevant data available
to the Executive Branch.

The new Joint Committee on the En-

vironment and Technology, approved
by the last Congress, may be able to
fulfill part of this function, but its au-
thority will be sharply limited by its
lack of jurisdiction over specific legis-
lation, agencies or funds.

Rights and Intrusions

HE IMPACT of technology on en-

- vironmental values has occupied
an almost inordinate part of recent at-
tention to TA. This partly reflects a
gap within law and soclal precedent in
defining the rights of individuals to
quiet, to breathable alr, to uncluttered
views of natural landscape. Nor can
such rights be established without con-
sidering their intrusion on other rights
and aspirations, as in the use of land,
the exploitation of natural resources
fatrigs Plrchiased and other avenues of
economic gain.

While these are being thrashed out,
technology rather than policy is the
focus of many recriminations, perhaps
because, rather  than in spite, of the
moral sensitivity of technologists
about accusations that they work for
other than the public good. As we de-
velop a structure of the law of environ-
mental rights, a great deal of TA will
flow naturally from the assertion of
such rights in court. Even more impor-
tant, the anticlpation of future claims
is already beginning to shape techno-
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logical policies in directions that are
mainly, if not always, constructive.

The quality of the environment is,
hewever, but one.of many important
values that muet be encompassed by
TA. For example, can a Joint Commit-
tee on the Environment properly as-
sess the ifmpact of technological prog-
ress on our defense posture, on domes-
tic crime and social harmony or on our
foreign relations, as might follow from
its influence on national and world
economic development? Nor could one
sensibly factor out the influence of
technological from those of other poli-
cies on these problems.

We will then be left with some im-
provement, but a still imperfect coordi-
nation of overall prioritles for the

- budget, an advantageous focus of at-

tention on environmental problems
and a continued relegation of many
other concerns to the spheres of influ-
ence of entrenched powers in the polit-
ical establishment.

Congress Has Limits

ONGRESS WILL, however, have
gained something toward better
staffing of its needs for advice about
science as a counterweight to the large
organization of sclentjfic advice in the
executive. There are still built-in limits
to the effectiveness of a science advi-
sory structure for Congress. Sound ad-
vice can. be formulated only in re-
sponse to concrete plans and to de-
tailed information that can hardly be
separated from the executive function.
- To get better technical advice, Con-
gress should certainly strengthen its
staff for coordinating functions rather
than as primary sources of informa-
tion. It should strepgthen the Freedom
of Information Act, whicL it can do

without destroying the presidential
prerogatives — e.g., an adviser could
be liberated to testify about what he
teld the President, even if the reply
might well he privileged. Then Con-
gress would have easy access to the
same set of experts who advise the Ex-
ecutive Branch in their alternative
role,

Congress is also beginning to adopt
the technique of contracting for infor-
mation and studies from existing or-
ganizations, like the National Academy
of Sciences, but experts’ time costs
money, and Congress will be unable to
satisfy its demands for parity with the
executive unless it provides a specific
budget for the purpose.

Individual congressmen will often
have access to a wide range of techni-
cal expertise among their own constit-
uents but may still have trouble meet-
ing travel and communications ¢ xpen-
ses to make effective use of it. 12 this
respect again, Congress has given the
executive an overbearing advantage by
default. The nation thereby fails to get
the fullest advantage of the congres-
sional hearing as the leading forum for
the ventilation of complex issues, by
which tp,e public can best participate

. in TA.



Protecting Universities

A S ALREADY mentioned, a Depart-
nent of Science would not solve
tn. problem of TA among the various
functional missions of government, a
view widely shared by most of the
agencies themselves. Dr. Philip Han-
dler, president of the National Acad-
emy of Sciences, has, however, advo-
cated such a department to answer the
needs of the natlon’s universities and
other research institulions.

They are now hired to do specific
tasks by various agencies like Health
or Defense without these having the
means of lawful authority to look out
for the impact of specific mission-ori-
cnted projects on the vitality and in-
tegrity of the institutions themseclves.
Thus medical schools have had to boot-
leg the production of doctors when
funds were earmarked for research.

When the Department of Defense or
AEC becomes unpopular as an agency
for subsidizing baslc research, and is
restrained by measures like the Mans-
field amendment (confining new DOD-
supported projects to those that have
immediate military relevance), the uni-
versities are simply left out on a limh.

A broad-based Department of Sci-

it was thought, might be more at-

.ve to the needs of the universities

as institutions. This requirement is

painfully evident, but it would be more

straightforward to carve out a Depart-

ment of Education, with divisions of

graduate education and research, to be

sure that the universities can be saved

as broad-based centers of higher learn-
ing.

The Department of Health, Educa-
tion and Welfare as now constituted is
obliged to give such a high priority to
short-term needs in health services, too
long neglected as a federal responsibil-
ity, to provide a fair-minded channel
for longer-term but equally vital needs
of transmitting and expanding knowl-
edge. In such a climate, proposals like
a National Cancer Authority seem like
the only way to attract attention to the
realistic needs for long-term solutions
to health problems that depend on new
knowledge.

The ethical or human value side
of TA can be illustrated by efforts

to asscss the payoffs in health re-
scarch. A common approach is to ask
the price that would be deemed a fair
bargain for averting the death not of a
named individual but of a “statistical
unit of the population.”

For example, some system studies in
HEW point to the “discounted future
earnings” of an average citizen as a
fair “price” for his life. A 1966 figure
of $125,000 in fact turns out to be a
fair match to the levels of marginal in-
vestment that we make for industrial
and transportation safety, which range
from $10,000 per life in some traffie
environments to about §1 million for
aircraft.

There are, however, many logical
and ethical dangers to this cost-ac-
counting approach. In the first place,
as Harvard economist Thomas C.
Schelling has pointed oul, the social
cost of an individual death in such
terms may actually tend toward zero.
If an individual is fairly compensated
for his labor while he lives, it will be
precisely zero. In the real world, it
may even be negative, through the ac-
celerated use of the death taxes on a
rich man’s estate, or through the relief
of tax-supported welfare services pro-
vided a poor man. (Economically, many
of us are worth more dead than (alive.)
Only a rare saint is contributing more
to the community than he receives,
making his death a net economic loss.

This kind of evaluation of life is
more appropriate, as other economists
have pointed out, to a system of slav-
ery than t{o a democrati¢ society. We
may even say that one central purpose
of society is collective action to mini-
mize death and suffering.

Nevertheless, this kind of life-value
reasoning is seriously invoked by
some, not merely to give rough esti-
mates of the “value of health” but to
justify certain kinds of health-ori-
ented programs and to downgrade oth-
ers. (Until they themselves begin to
age, many youth may be quite accept-

ing of suggestions that we ignore can-
cer and heart disease as areas of pro-

ductive research investment.)

The Wrong Question

VEN IN MORE narrowly economie

terms, however, the life-earnings
argument overlooks the role of health."
ful life expectancy beyond retirement
as an incentive to civic cooperation in
earlier years. In modern times, the
protection of life is an indispensable
part of the social contract. Productiv-
ity is no more valid a basis for calcu-
lating the legitimacy of investments in
health than it is in, say, national de-
fense, In a free society, the proper
question is not “What is it worth to so-..
ciety to prolong (or end!) your life?”
but “How much are you willing to be :
taxed for the prospects of a healthier .
life?”

The further apportionment of the
health tax between present services.
and deferred benefits from better
knowledge remains as a legitimate,
question for sociotechnical analysis, .
We might keep in mind, however, how!
little there is to.be mined by digging.
deeper into the research budget. All
the hullaballoo about the extravagant
funding of research notwithstanding, it
takes only about 3 cents out of the
health dollar today. :
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Note: This article was
in press at the time of

Pres. Nixon's State of the
Union message (Jan. 22).In
this, the presidenmt charted
some important changes in
health research policy. If
implemented, some of the
sarcasms in this article
should be repudiated.



